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North Branch Belle River at Imlay City (4-1605.7)

Drainage area
Period of record
Maximum discharge

Minimum discharge
Average discharge

18.0 8q

Aug 1965-Sept 1966
68 cfs 12/31/65

0.06 cfs 7/25-26-27/66
5.13 cfs (1 year)

mi

Sandusky <

SANILAC

SURFACE WATER

BASE-FLOW INVESTIGATIONS PROVIDE A BASIS FOR DETERMINING THE OCCURRENCE, DISTRIBUTION

AND MAGNITUDE OF DRY-WEATHER STREAMFLOW

The measurements were made during pertods when surface runoff due to ante-
cedent precipitation was minimal and thus are principally base flow. They
represent conditions under high and low base-flow and will serve as an indica-
tion of the water-supply potential, with particular reference to sustained flow.
Discharge results are shown in cubic feet per second (cfs) and cubic feet per

second per square mile (cfem) to facilitate comparison of runoff within the

basin. Specific conductance, a function
hos, pH, temperature, and selected ion

water-quality data obtained at each site.

of the total dissolved solids, 1n microm-
concentrations are shown as part of the
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WATER CAN BE OBTAINED ALMOST ANYWHERE IN THE BASIN FROM WELLS COMPLETED IN BEDROCK

The bedrock formations are shale and sandstone of Devonian and Mississippian
age. Of these formations, only the Marshall in the headwaters area is likely to
yield large quantities (more than 100 gallons per minute) of fresh water to

wells. Smaller quantities of water may be obtained locally from bedrock forma-

tions in other parts of the basin, but many wells fail to yield significant
amounts. Water obtained from the bedrock is suitable for many uses; however,
water from wells in the eastern half of the basin is too saliy for general use.
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WATER CAN BE OBTAINED ALMOST ANYWHERE IN THE BASIN FROM WELLS COMPLETED IN GLACIAL DEPOSITS

The surface formations are unconsolidated clay, silt, sand, and gravel deposited
by glacial ice and melt waters. The deposits of sand and gravel in the western
half of the basin yield more than 10 gallons per minute to most wells, and in
the area west of Dryden yield more than 100 gallons per minuie to large
diameter wells. Deposits in the eastern half of the basin yield less than 10
gallons per minute to most wells. Most water from the glacial deposits is of

good chemical quality although it may be hard. In some areas the water may be
of poor quality especially in those areas where the deposits are underlain by
bedrock contaiming highly mineralized water. The western and ceniral areas
of the basin have a thicker cover of glacial deposits and consequently more
water in underground storage. This volume of stored water is tmportant in
maintaining yields during periods of little or no recharge.

Infiltration or absorption is an important factor in the reduction of water avail-
able to streamflow and as a consequence reduces peak flows after storms. Also,
it 18 by the infiliration process that water becomes available for vegetation and
for replenishment of ground water.

culture Experiment Project 413. The infiltration rates are for surface horizons
of soils covered with sod and were determined with a waterhead of 2 inches.
Because they were determined with a head of water they are probably greater

The infiltration values were determined by than if the vater were from natural rainfall.

the Soil Science Department, Michigan State University for Michigan Agri-

By
R. L. Knutilla
1969

. Location Chemical constituents
_ = . _ o el s ks Index Drainage Date | Discharge Quality of water (milligrams per liter)
i R 13E. LAPEER _|| s Zhwm: Y aom? area | (1967) specific tempera- Carbonate, |Hardness
R.11E T R 11E. sec.| 74 | ship | range | (sq.mi) (cfs) | (cfsm) | conductance | pH | ture (°C)| Chloride | Sulfate | bicarbonate [as CaCO3
% o Lapeer Belle River 1 12 | SE 6N | 11E 8.22 | 5-15 | 4.88 | 0.594 1140 8.3 14 196 43 287 486
5 o r.7N. P— o T.7N 7-31 | 312 | .380| 1040 (82| — 19¢ 25 293 476
e Eee0 Belle River 2 | 6|NE| 6N | 12E | 169 |515 107 | .633 830 |84| 14 102 56 274 360
Z 0 ~— 14 A 7-31 | 38.67 | .217 940 7.8 24 150 34 283 431
53 Faeienn Long Lake Drain 3 |81|SE | N | 12E| 108 |515| 6.74| .654 690 |82| 13 15 | 140 288 321
_ 7-31 1.35| .131 755 19 17 19 125 381 441
5 _ _ B " North Branch 4 16 | NW | TN 12E 18.0 515 | 9.01{( .501 785 8.2 15 44 160 270 391
43%00 : _ 43°00 Belle River 7-31 | 2.50 | .139 725 [7.9| 18 40 98 329 362
f. 850 & 43°00° ) 43°00° Unnamed tributary| 5 | 83 |SE | 7N | 12E 8.18 | 5-15 | 4.11 | .502 790 80| 12 15 150 310 415
! &»M ‘e _ to Belle River 7-81 | 1.22 | .149 750 7.9 18 30 82 384 406
ﬂ ° Le wf Dmm 3 Se OAKLAND | Belle River 6 2 | NE 6N 12E 73.8 5-15 | 46.0 .623 860 8.2 12 56 156 307 417
k" S, 0 MACOMB 7-31 | 12,7 172 955 8.0 - 69 144 370 461
~ =y i " - _ Belle River { 9| NW | 6N | 13E 92.7 5-15 | 47.9 517 920 8.1 14 60 170 303 435
% QJM. O\_8 Auc : I 7-31 | 12.6 | .136 1100 81| a1 111 162 359 471
4 | e - Q Fontiac T Belle River 8 | 11|SE | 6N | 13E | 106 | 515|520 | .491 930 (80| 14 54 | 176 300 445
@ m_m / 3 @n.b ] \ . o_awﬁ_m 7-31 | 13.1 124 990 8.0 22 88 160 351 450
= 5 W MICHIGAN | - Cox Doty Drain 9 25 | NW | TN 13E 3.01 5-15 .67 | .223 800 8.6 17 11 290 216 440
ol = X o L 7-31| .08| .027 915 |798| 17 10 | 200 425 565
A Q > Lemon Drain 10 12 | NE 6N 13E 21.5 5-16 | 4.11| .191 900 8.4 17 60 190 273 380
& 0 A( 7-31 25| .012 950 8.0 24 4 118 383 437
. R 14E LoCARION OFBELLE FIVER Sage River 11 | 85| SW | 6N | 14E 8.05 | 5-15| .83| .108 580 82| 14 15 64 232 272
« /S - < f ) " 7-31 .01 .001 690 8.2 18 38 56 331 345
O g M., Belle River 12 35 | SE 6N 14E 151 5-15 | 58.8 .389 880 8.6 14 56 160 290 422
T\ Al O T 6N 7-31 | 164 | .109 960 |83| 20 81 | 144 368 445
B2 . : = PURPOSE AND SCOPE Ashery Creek 18 11| NE | 5N | 4E 18.1 5-15 .82 [ .063 690 7.8 13 58 80 229 314
3 i o This hydrologi hensive siudl) of Sk 7-31 | .11| .008 700 | 75| 13 46 62 317 342
T 5 e is hydrologic atlas aﬁamaim a part of a comprehensive mE y of the water . .
. ) e i resources of southeastern Michigan. The purpose of the ailas is to present data Belle River 14 32 | NE 5N | 15E 177 5-15 | 69.9 395 800 8.5 14 50 158 281 412
e on (1) the physical features of the Belle River and its tributaries, (2) the e 7-31 | 20.2 114 880 8.2 22 68 128 337 420
83°00 characteristics of streamflow, (8) the quality of ground and surface waters, and 83°00 Jerome Creek 15 2| NW| 4N | 15E 10.1 5-156 | 1.33| .132 710 8.2 14 70 T4 250 298
(4) an evaluation of the ground-water potential of the area. The atlas is one 7-31| 0 0 = - . = o~ = )
in a series of atlases on several river basing tn southeastern Michigan. Belle River 16 6| SE 4N 16E 200 5-15 | 77.1 388 800 8.6 14 52 142 350 294
7-31 | 22.4 412 8565 8.2 22 66 124 329 410
Belle River 17 23 | NE 4N 16E 216 5-15 | 88.0 407 810 8.5 13 60 143 264 382
EXPLANATION 7-31 | 22.7 | .105 900 8.1 22 69 120 329 412
- - EXPLANATION Baird Drain 18 36 | NW | 4N 16E 7.62 5-15 41 | .054 750 8.0 11 60 88 275 360
Average slope of streams in 5 Belle River at Memphis (4-1606) 7-31 | 0 0 = =7 | . = . i ]
subbasins, in feet per mile Number index of sites where Drainage area 151 sq mi
physiographic data ob- Period of record Oct 1962-Sept 1966 —— o 10 —
tained (see table below). Maximum discharge 1,750 cfs 2/10/65 i i Chloride
H_ Numbers shown for selec- Minimum discharge ww cfs 3/10/64 Basin ey = 0 moh“ma " 3000 T T T i T (T
0-4.9 ted sites only Average discharge 41.2 cfs (4 years) @ S F  potassium
s = | 2000 // -
I @ . _=amwcnuoﬁww__‘wﬂm%$ = M Sulfate N Duration curves based on daily mean discharge for Belle
9 3 . EaF \ River at Memphis. Water years 1963-66 based on
5-9.9 River mile above mouth ga .| A \ actual record. Water years 1945-66 based on record
A e = o) extended by correlation |
l Gagi - R.15E. mm L and ro— 1000 -
aging station . . Q4 magnesium! arponate
10-20 e \H \ Conversion Factors s + ¢ and
Basin boundary m. _.‘<: T Equivalents per million (EPM) <3 | bicarbonate
I i gy . to milligrams per liter @ 500 - i
>20 Subbasin boundary /dl . ) lon Divide by
. o e Bicarbonate (HCO3)  0.01639 0~
M J ( gt Calcium (Ca) 04990 lon concentration 2
o e 94 L% r J Chioride (C1) 02821 1Total of calcium and magnesium =
SCALE 1:125 000 - Magnesium (Mg) .08226 indicates hardness as CaCQ3 P
' /H y 82°30" Sodium (Na) .04350 To convert to milligrams per 8230 o 200N &
2 0 2 4 6 8 10 MILES \ Sulfate (SOs) .02082 liter multiply equivalents by 50 b
=r—u : : . ; _ . R. 16 E. =
o wl
. 2 0 2 4 6 8 10 KILOMETERS SEn 2 v <
. | F | - °e 20 >Q ai EA Q. m 100 - il
CONTOUR INTERVAL 50 FEET o ~uly SCALE 1:125000 w
WITH SUPPLEMENTARY CONTOURS AT 25 FOOT INTERVALS ./II‘ = 15 T.4N ; : =
DATUM IS MEAN SEA LEVEL = er a0 2 0 2 4 6 8 10 MILES —
b i f I I { I 3 Lit 1 al
> .&J) n\v . = S 50
THE CHARACTERISTICS OF THE BELLE RIVER BASIN ARE GLACIAL TOPOGRAPHY, SMALL STREAM GRADIENTS, oy 20 2 4 6 8 10 KILOMETERS m
A SMALL RURAL-TYPE POPULATION, AND A MODERATE CLIMATE [~ Bele R ik ST as s ma 2
5 —/\____m 10 & WITH SUPPLEMENTARY CONTOURS AT 25 FOOT INTERVALS
° DATUM IS MEAN SEA LEVEL
Physical description Population and economy 2 .
The land surface of the Belle River basin, an area of 280 square miles, is a The basin has not, as yet, felt the effects of urbanization or expansion into the . i 42°45
relatively smooth glacial plain sloping from the northwest to the southeast. regiton from the Detroit metropolitan area, about 40 miles to the south. Com~ 42°45 I -
Morainic hills in the headwaters area provide greater relief and are the setting munities are relatively small, the largest being Richmond, population 2,667 - i 3 WATER FROM THE STREAMS IS GENERALLY OF THE CALCIUM MAGNESIUM BICARBONATE TYPE
Jor the few small lakes in the basin. Altitudes range from 1,100 feet above in 1960. Agriculture is the principal economic base; dairying and cash crops g 1 \ However, in the north~central part of the basin the water is high in sulphate and the sulfate ions become less concentrated. (Analyses made in the field by the 10+ o
ssﬁhnﬂ.n ~§.m near Dryden to 576 feel al the mouth of the Belle River. Within being the major products. in the upper reaches of the Belle River the waler is high in chloride. As stream- U.S. Geological Survey from samples collected during the base-flow investiga- Example.—A daily mean flow of 10 cfs may
ﬁ« glacial plain are scatiered sand ridges or beaches formed by glacial lakes— F flow decreases the water generally becomes more mineralized. In general, ion tion of May 15, 1967). - be expected to be equaled or exceeded
the forerunners of Lakes Erie and Huron. The most prominent of those beaches Weather and climate - s L. concentrations of most chemical constituents increase with lower flow, however, 50 percent of the time
18 the Whattlesey which runs from Richmond northward to Memphis and then The climaite st humid. and modified by Lake St. Clair and the Great — -
in an easterly direction out of the basin. In the lower reaches of the basin the Menwsg wﬁwﬁs&aa. umid, and modifi e&.e o 3 » :‘.9“ M fee G - . S 7
streams have become enirenched so that their valleys are 80 feet or more below aw. S bl nhmﬁﬁn}w.m influence S& ng %ES Sm. “.S: er an m:s.m o e
the adjacent plain. Other areas are less thoroughly dissected by streams or have et .%REERMM «@ a@Sp a qu..m" TROGESGIC: GIRAE, Siike §m3~..§:§ ° \
. no s&ge&ew& drainage. Overland flow in these areas is served by open Brecipiiation s abatld1 cnelies, and Hes gochagnilenipeSiunc taho” - 3 1 i (I fosilia Bji i s s ) i} =
g i ea\g A2 00 01 05 1 5 10 20 3040560 70 80 9% 9 98 9 9.9
PERCENT OF TIME DISCHARGE WAS EQUALED OR EXCEEDED
RAPID RUNOFF, TYPICAL OF AREAS WITH CLAYEY
PHYSIOGRAPHIC DATA FOR SELECTED LOCATIONS IN BASIN SOILS, IS INDICATED BY THE RELATIVELY STEEP
Streams in the table are listed in a downstream direction along the main sitem stream whether or not it is perennial. A defined channel which carries water SLOPE THROUGHOUT MOST OF THE DURATION CURVE
with tributary streams entered above the next main-stem location. A similar occasionally is therefore included in the stream length. A siream which begins The more nearly horizontal part of the curve (below the 80 percent point) indi-
order is followed for listing streams of first rank, second rank, or other rank. at the confluence of two tributaries (see Ashery Creek) is considered to be a cates sustained flow from natural storage, principally ground-water storage,
To indicale the rank of any stream, and the siream to which it is immediately continuation of the longer of the two tributaries and to have as its source the within the basin. The two curves also show how runoff based on the 4-year
tributary, the stream mame is indented, each indentation represents one rank. source of that tributary. Its average slope is determined by ireating the stream record compares with long-term conditions.
The stream rank is further identified by numbers in the column heading with and the longer tributary as one.
stream and location. Stream sources are considered to be the upper end of the
L _ _ _ i _ _ ﬁ _ T _ _ - _ _ _
i g . : Drain- o . Drain- . .
Num- Stream and Location Ummwu Miles @t >n_w_hwmw=mc Average Num- Streitn and ot MMM: Miles @t Wﬁ%ﬂ%wumc Average Num- S anil Tosteia MMMu Miles @ Ww%%%wbm D Average B |
ber area | above | below : " slope Wﬁ. area | above | below - ¢ slope ber area | above | below : f slope
key | 123 Ranking order (sq. mi.) | mouth | source | at site |at source |(ft per mi.) €y (123 Ranking order (sq. mi.)| mouth | source | at site |at source | (ft per mi.,) key | 123 Ranking order (sq. mi.)| mouth | source | at site | at source | (ft per mi.) s
1 | Belle River at Bishop Road, 23 | Belle River at Capac Road, 14 Smith Drain at mouth, g = i ]
NEY sec. 12, T. 6 N, R. 11 E. 9.36 | 63.7 5.6 842 990 26.4 NW sec. 9, T. 6 N., R. 13 E. 92.7 51.8 17.5 779 990 12.1 SW sec. 2, T. 5 N., R. 14 E. 2.71 0 3.5 792 15 15.1 (14 M
2 | Belle River above unnamed tributary, 24 | Belle River above unnamed tributary, 45 Shaver Drain at Smith Drain, ao, =
SW{ sec. 6, T. 6 N., R. 12 E, 122 | 628 | 6.5 | 829 990 24.8 SEY{ sec. 9, T. 6 N., R. 13 E. 92.8 | 514 | 17.9 | 779 990 11.8 SWi4 sec. 2, T. 5 N., R. 14 E. 7.89 2 57 | 722 795 12.8 900’ |— z 3 s — 3
3 Unnamed tributary at mouth, 25 Unnamed tributary at mouth, 46 Shaver Drain above Beaver Creek, q _ 8 M P 100 - 7
SW4 sec. 6, T. 6 N., R. 12 E. 4.51 0 5.1 | 829 971 217.8 SEY{ sec. 9, T. 6 N, R. 13 E. 6.33 0 3.4 | 79 798 4.1 NW{ sec. 11, T. 5N, R. 14 E. 795 | 0 59 | m7 795 13.2 _ .m. m ol o F ]
4 | Belle River at unnamed tributary, 26 |Belle River at unnamed tributary, 47 Beaver Creek 2t mouth 3 st . . a = .
SW sec. 6, T. 6 N., R. 12 E. 167 | 628 | 65 | 829 | 990 24.8 SE}{ sec. 9, T. 6 N., R. 13 E. 99.1 | 514 | 17.9 | 779 | 990 11.8 NW sec. 11, T. 5 N., R. 14 E. 511 | 0 38 | m71 | 760 11.3 | § < mwmm%m R el = F — !
5 | Belle River above Long Lake Drain, 27 | Belle River at Berville Road, 48 Shaver Drain at Beaver Creek, Lot S nmw e woogk s (1063.56) . 4
NE{ sec. 6, T. 6 N., R. 12 E. 17.0 61.5 7.8 819 990 21.9 SE14 sec. 11, T. 6 N., R. 13 E. 106 48.7 20.6 176 990 10.4 NWY sec. 11, T. 5 N., R. 14 E. 131 0 5.9 17 795 13.2 North Branch Drain A . & e . S T s
6 Long Lake Drain above Indian Creek, 28 | Belle River above Lemon Drain, 49 Ashery Creek at mouth, 800" |— Belle River BELL g _ a — Highest = =
NE{ sec. 35, T. TN., R. 11 E. 163 | 22 | 16 | 839 855 10.0 SE{ sec. 12, T. 6 N., R. 13 E. 108 477 | 21.6 | 772 990 10.1 NE sec. 12, T. 5 N., R. 14 E. 13.6 0 7.6 | 683 795 14.7 _ _ BRIy g Sage Creek PA— 2 Maumee o
if Indian Creek at mouth, 29 Lemon Drain above Capac Drain, 50 | Belle River at Ashery Creek, g _ R m =
NE!{ sec. 35, T.7N.,, R. 11 E. 7.06 0 3.5 839 978 39.7 SW1{ sec. 26, T. 7 N, R. 13 E. 3.13 5.1 2.7 788 836 17.8 NE14 sec. 12, T. 5 N,, R. 14 E. 168 32.8 36.5 683 990 8.4 M.m > a _ ‘ 0 —— Lowest _.n.u._,
8 | Long Lake Drain at Indian Creek, 30 Capac Drain at mouth, 51 | Belle River at Meskill Road, A £ < 9z Q g > — Whittlesey z 2
NE{ sec. 35, T. 7 N,, R. 11 E. 869 | 22 | 1.6 | 839 855 10.0 SW{ sec. 26, T. 7 N., R. 13 E. 3.67 | 0 4.7 | 788 819 6.6 NW{ sec. 18, T. 5 N, R. 15 E. 170 31.7 | 87.6 | 673 990 8.4 24 wm 2 & of 3 - ® N >
9 Long Lake Drain at mouth, 31 Lemon Drain at Capac Drain, 52 | Belle River at Gratiot Road, og i x M.m & o m I .m.m —— Highest =
NEY sec. 6, T. 6 N., R. 12 E. 10.5 0 3.8 819 855 9.5 SW1{ sec. 26, T. 7T N,, R. 13 E. 6.80 5.1 2T 788 836 17.8 NEY sec. 32, T. 5 N., R. 15 E. 1y 26.9 | 424 637 990 8.3 200" I, o 8 <z b M " — o m e - v Arkona _ a
10 | Belle River at Long Lake Drain, 32 Lemon Drain above Cox Doty Drain, 53 | Belle River above Jerome Creek, 2 % g 9 S £ g W SIS M 5 & — Highest v Warren 10
NEY sec. 6, T. 6 N, R. 12 E. 276 | 615 | 7.8 | 819 990 21.9 SEY{ sec. 25, T. 7 N., R. 13 E. 8.00 | 34 | 44 | 787 836 11.1 NW1{ sec. 2, T. 4 N, R. 15 E. 182 s10 | 4ss | 611 996 7.8 // < 3 oE 3 & Q g Lk — Lowest
11 | Belle River above North Branch Belle River, 33 Cox Doty Drain at mouth, 54 Jerome Creek at mouth, 16 = £ 5 _m._v e 3 [ — Wayne
NW14 sec. 33, T.7TN.,, R. 12 E. 33.4 59.0 10.3 796 990 18.8 SElY4 sec. 25, T. 7 N,, R. 13 E. 8.38 0 4.7 87 825 8.1 NWY sec. 2, T.4 N,, R. 15 E. 10.9 0 9.3 611 748 14.7 =) c 5 e 2 < — iGHastmre
e North Branch Belle River at Long Lake, 34 Lemon Drain at Cox Doty Drain, 55 | Belle River at Jerome Creek, /H 2 o Q 2} A g 5
NW sec. 23, T. 7TN., R. 11 E. 3.53 1.5 2.1 837 855 8.6 SEl{ sec. 25, T. 7T N,, R. 13 E. 16.4 3.4 44 787 836 11.1 NW{ sec. 2, T.4 N, R. 15 E. 193 21.0 | 48.3 611 990 7.8 B m & — Lundy :
13 North Branch Belle River at Highway 53, 35 Lemon Drain at mouth, 56 | Belle River at St. Clair Highway, o Q — Early Algonquin A
NEY sec. 17, T. 7N, R. 12 E. 10.0 33 | 63 | 801 865 8.6 SEY sec. 12, T. 6 N, R. 13 E. 21.5 0 78 | 772 | 886 8.2 SEY{ sec. 6, T. 4 N., R. 16 E, 200 16.0 | 53.3 | 597 990 7.4 B 3 g _ ONDJ mm_w%wz: JASOND) mubgh JASONDJ _n__m_w%.q.g_ JASOND mu%m_f JAS
14 North Branch Belle River above Pennell 36 | Belle River at Lemon Drain, 57 | Belle River at Belle River Mills, / oM, & m
Drain, NW1{ sec. 16, T. 7T N,, R. 12 E.| 12.6 3.0 6.6 799 866 8.6 SE!{ sec. 12, T. 6 N., R. 13 E. 129 47.7 21.6 72 990 10.1 SW1{ sec. 15, T. 4 N,, R. 16 E. 208 10.8 58.5 586 990 6.9 e E _m < _ _ WATER YEAR
15 Pennell Drain at mouth, 387 | Belle River at Riley Center Road, 58 | Belle River above Harris Drain, I = .m * 2 e
NW{ sec. 16, T. 7 N, R. 12 E. 5.47 0 3.0 799 809 3.3 SEl{ sec. 18, T.6 N.,, R. 14 E, 133 44.7 24.6 763 990 9.2 NE sec. 28, T.4 N, R. 16 E, 211 7.1 62.2 579 990 6.6 — & m £ S §8 MOST OF THE YEARLY RUNOFF OCCURS IN THE SPRING
16 North Branch Belle River at Pennell Drain, 38 | Belle River above Sage Creek, 59 Harris Drain at mouth, © M T w Q & The maximum discharge recorded was 1,750 cubic feet per second on February
NW{ sec. 16, T. 7 N, R. 12 E. 18.0 3.0 | 66 | 799 | 855 8.5 SW{ sec. 35, T. 6 N., R. 14 E, 143 36.1 | 383.2 | T 990 8.4 NEY sec. 23, T. 4 N., R. 16 E. 455 | 0 4.2 | 579 620 9.8 s | _ N | _ | [ | g | _ i 10, 1085, The Tsuss ookl vecoriad wes 3.1 oubdc: foo por second on
17 North Branch Belle River at mouth, 39 Sage Creek at mouth, 60 | Belle River at Harris Drain, ga 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 March 10, 1964.
NW sec. 33, T. 7T N,, R. 12 E. 23.3 0 9.6 796 855 6.1 SW1 sec. 35, T.6 N, R. 14 E. 8.08 0 6.7 711 815 15.5 NEY sec. 23, T.4 N,, R. 16 E. 216 .1 [ 6252 579 990 6.6 DATUN IS MEAN SEA LEVEL _
18 | Belle River at North Branch Belle River, 40 | Belle River at Sage Creek, 61 | Belle River above Baird Drain, RIVER MILES ABOVE MOUTH OF BELLE RIVER
NWY sec. 33, T. 7N, R. 12 E. 56.7 59.0 10.3 796 990 18.8 SW sec. 35, T. 6 N., R. 14 E. 151 36.1 | 33.2 711 990 8.4 SE14 sec. 36, T. 4 N., R. 16 E. 221 2.0 | 673 576 990 6.2
19 | Belle River above unnamed tributary, 41 | Belle River at Memphis Ridge Road (gage), 62 Baird Drain at mouth, A PROFILE OF THE CHANNEL OF BELLE RIVER AND ITS MAJOR TRIBUTARIES SHOWS THAT STREAM GRADIENTS ARE RELATIVELY
SEl4 see. 33, T. T N,, R. 12 E. 57.5 58.1 11.2 792 990 17.7 SEl{ see. 35, T. 6 N, R. 14 E. 151 35.9 33.4 710 990 8.4 SEY{ sec. 36, T. 4 N,, R. 16 E. 8.17 0 4.6 576 619 9.3 STEEP IN THE HEADWATERS, MODERATE THROUGH THE CENTRAL PART AND FLAT IN THE LOWER REACHES
20 Unnamed tributary at mouth, 42 | Belle River above Ashery Creek, 63 | Belle River at Baird Drain, Approzimate values of average slope for any reach may be obiained by compari- corner of the profile. More accurate values may be computed from values of
SE}{ sec. 33, T. 7N, R. 12 E. 834 | 0 49 | 192 | 858 13.5 NE sec. 12, T. 5N, R. 14 E. 155 32.8 | 36.5 | 683 | 990 8.4 SEY{ sec. 36, T. 4 N., R. 16 E. 230 20 | 67.3 | 576 | 990 6.2 son of the profile slope with the lines drawn for various slopes in the lower left  reach length and fall or from values in the table listing physiographic data.
21 | Belle River at unnamed tributary, 43 Shaver Drain (headwaters of Ashery Creek) 64 | Belle River at mouth, :
SE4 sec. 83, T. 7 N., R. 12 E. 65.8 58.1 11.2 792 990 177 above Smith Drain, NE sec. 12, T. 3 N, R. 16 E. 230 0 69.3 576 990 6.0
22 | Belle River at Glover Road, SW14 sec. 2, T. 5 N, R. 14 E. 5.18 2 5.7 122 795 12.8
NE14 sec. 2, T. 6 N., R. 12 E. 73.8 55.5 13.8 785 990 14.9 Note.—The headwaters of the major streams and the drains have intermittent flow
7 w EXPLANATION
m_m EXPLANATION m_u
HE 5[k
: o i
q 19 m_m Lake beds (undifferentiated)
&..oQ_ Marshall Formation mwooo\_ D
l . B Lake beds (clay)
43° /=
43°00" Coldwater Shale 43°00" D
I Lake beds (sand) Q— NOCZD /2> — m— N
Sunbury Shale m
l Moraines
Berea Sandstone
l [ T T T T T T 1] I T T T T T i
- Water-laid moraines m 2,
83°00’ Bedford Shale 83°00" = s - N 15 < i
Sl i S W gy Ground moraines (till plains) =a L . - -
Bedrock contour =< L
Shows altttude of the bedrock surface. Contour T g m L _ _ J
interval 50 feet. Datum is mean sea level Line of equal thickness of glacial drift = | 4 2 & | .
~ Interval 50 feet o w. = 44 = =2 10 il
Basin bound & z=
asin boundary — .- 0 i \ . y . ’ Se | G |
Basin boundary Ca Mg Na+K CI S04 HCOs & &
e Quality of water from 2 wells in Imlay City. = m i -
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This difference in chemical composition is a result of the differences in depth to
and nature of the bedrock. This is shown in the analyses of water from wells
at Capac and Richmond. The analyses show an increase in conceniration of

sodium and chloride with depih indicating a mizing of water in the drift with
that from the underlying bedrock. (Analyses made by the Michigan Depari-
ment of Health).
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